to provide their help in a selective fashion (Kupfer et al., 1994; Lanzavecchia, 1990) .
In a previous study, we showed that T cells that have been activated by a previous encounter with peptidepulsed APC and have extinguished signaling by TCR downregulation can be reactivated if conjugated with APC offering a stronger stimulus, polarizing IFNγ secretion toward these cells (Valitutti et al., 1996) . In that study, we proposed that the downregulation of a large fraction of TCR allows T cells to calibrate their response to the level of antigenic stimulation, while the residual TCR allows T cells to detect subsequent APC. This implied that T cells are not desensitized by a previous interaction with APC and therefore can be activated by further encounters. That work provided a first stepping stone to the understanding of T cell activation and polarization in sequential interactions. However, it did not address the question of whether and how T cells could immediately discriminate signals of different intensities incoming simultaneously from different directions (Valitutti et al., 1996) .
To address this question, we first investigated the morphological aspects of selective polarization in T cells interacting simultaneously with different APC. Th1 and Th2 clones were conjugated with EBV-B cells offering different levels of antigenic stimulation. The cells were then stained with anti-cytokine or with anti-tubulin antibodies.
In T cells interacting with both high-and low-peptidepulsed APC, IFNγ, IL4, and the MTOC (microtubule organizing center) polarized toward the APC pulsed with the highest amount of peptide ( Figure 1 and Table 1) .
The above results extend our previous observation . In T cells intering simultaneously with high-and low-peptide-pulsed acting with one APC only, IS formation was detected APC (data not shown). at both antigenic concentrations, although it was more All quantifications of polarization in T cells were perpronounced and frequent in conjugates containing APC formed on randomly selected triplicates in which one T pulsed with high antigen concentration (data not cell was contacting two APC simultaneously. Thus, shown). In T cells interacting simultaneously with highdata presented in Figure 4 and Table 1 were all obtained and low-peptide-pulsed APC, CD2 and PTyr accumuby measuring double contacts of T cells simultaneously lated preferentially at the contact site with the APC conjugated with two different APC. pulsed with the higher amount of peptide (Figure 2 and Taken together, the above results indicate that T cells Table 1 ). Interestingly, in 39% of the scored conjugates can simultaneously scan different APC and form dif-(n = 64), a rudimentary IS was also observed at the conferent immunological synapses reflecting the strength tact site with the low-peptide-pulsed APC as detected of antigenic stimulation. by a minor accumulation of CD2 and PTyr staining (Figure 2) . It should be noted that the measurement of CD2/CD58 Interaction Fine Tunes IS Formation polarization indexes in T cells was performed on unproand T Cell Polarization cessed images and without the application of hand-
The above results indicate that important differences in the strength of antigenic stimulation can shape the drawn regions (see Experimental Procedures). The re- 
Cell Repolarization
Taken together, the above results sketch a novel "dynamic" aspect of T cell activation: T cells may contact T cells were performed on randomly selected triplicates in which one T cell was contacting two APC simultadifferent APC at the same time and form multiple synapses, reflecting the amount of cell-cell information neously.
We next investigated whether the block of CD2/CD58 transfer. This process allows T cells to quickly respond to changes in signaling intensity via rapid repolarization interaction could compensate for the level of antigenic stimulation in directing T cell polarization.
toward an APC offering a stronger stimulus. To examine real-time T cell responses to signaling intensity, we T cells were simultaneously conjugated with APC pulsed with high antigen concentration and treated with antistudied TCR dynamics in living T cells. Cells were stained with Cy5-labeled anti-CD3 Fab and conjugated CD58 antibodies and with APC pulsed with low antigen concentration and treated with anti-MHC class I antiwith APC pulsed with either 100 nM or 100 µM specific peptide. In T cells interacting with a single APC (pulsed bodies. Our results show that, in these experimental conditions, the block of CD2/CD58 interaction has a with either antigen concentration), TCR enrichment toward the APC was observed (although it was more promoderate effect on T cell polarization. Indeed, both microtubule cytoskeleton (74% of 31 triplicates scored) nounced at high antigen concentration; data not shown). Interestingly, when a T cell interacting with an APC and IFNγ (60% of 35 triplicates scored) still preferentially polarized toward the APC displaying the highest pulsed with the low antigen concentration (already exhibiting an enrichment of TCR/CD3 at the IS) entered in antigenic stimulus.
Taken together, the above results indicate that CD2/ contact with an APC offering a higher antigenic stimulus, a clear TCR relocalization was observed. As shown CD58 interaction fine tunes the formation of IS at the T cell/APC contact site and contributes to direct T cell in Figures 5A and 5B and Supplemental Movies S1 and S2, a large fraction of TCR/CD3 complexes moved topolarization. 
